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Given a list of statements concerning the fund 
Major 11D13 Radar Units, and a list of the nam* 
the Major Units, match the unit name to its fui 

Given a list of statements of characteristics t 
11D13 operating modes and a list of mode names, 
the names to their characteristics. 

Given a drawing of the Radar Display, match eai 
element with its proper name. Do this for the 

a. PPI Search Mode 

b. Bomb Director Mode 

c. Fire Control Search Sub-mode 

d. Fire Control Track Sub-mode 

e. Fire Control Breakaway Sub-mode 

Given a drawing of the Radar Display and the p< 
of the range and range mark switches, select f; 
the range and relative bearing of the target w. 
radar in either the; 

a. PPI Search Mode 

b. Fire Control Search Mode 
ASSIGNMENT; 

1. Information Sheet 12.1-11, Introduction to 
radar . 

2. NAVEDTRADEV P2974-1, Maintenance Handbook, 
Dec 1968, pp 3-1 through 3-73 


QUESTIONS; NONE 


L. NAVEDTRA P2974-1, Dec 1968, Maintenance Handboi 
11D13. 


«J-5ATI0N’; 
rRAINlNG USAGE 

1. The RMT-FC3 is a classroom demonstrator intend 
use of operational equipment for training purposes 
idge between the "bread-board circuitry" of basic 
ses and the functional systems of operational rada 

2. In conjunction with classroom lectures and lab 
device can be used effectively, both as a demonstr 

machine, to satisfy passive and active training r 
id design permits a variety of vacuum tubes, semic 
grated circuits to be demonstrated, while multiple 
litate the connection of test equipment to observe 
ndividual circuit operation. 

FTJNCTIONAL DESCRIPTION 

1. Operational capabilities of the RMT-FC3 are si 
ormal , low-powered, pulsed radar systems operating 
e basic modes of operation — search, fire control ( 
ctor (BD)“-are available. The inclusion of a targ 
her enhances training by allowing a synthetic targ 
hree dimensions, to be developed in each of the th 
ation. Training thus is independent of appropriat 
ets. 

2. The two most common types of radar scope prese 
in this equpment: plan position indication (PPI) 

lay. The device includes the elements essential t 
r ranging: a transmitter, receiver, antenna, indi 
nizer circuits. Additional elements include track 
on, and target generation units which are provided 
r operation in the fire-control or bomb-director m 


:e up CO SIX revolution per minute. Manual anter 
i also possible from the indicator video unit or 
•oup unit. Range and azimuth data are presented 
I range markers are selectable in 1000- , 2000- , c 
>. The B-scope is deactivated during the normal 

:ion in the fire-control mode uses the simulated 
)y the target generator unit, and involves five £ 
typical of operational fire control radar systen 
:eptor-type aircraft. These submodes permit the 
be initially detected, manually tracked and acqt 
latically tracked to the breakaway range (1000 ye 
;a in the three possible operating ranges ( 0 to 1 
id 80,000 yards) are presented by the PPI display 
>play on the indicator display unit. The B-scan 
il -gun design which, in addition to its normal pi 
>teering data by means of an attack display. 

leration the bomb-director mode covers the same i 
m the fire-control mode. Aiming data are preser 
•scan displays which are automatically altered fi 
:ol configuration to provide expanded sweeps, Tl 
1 depressed-center sector scan at twice the scale 
:ol mode; and the B-scan reflects the target arec 
scale of the PPI. Both indicators include conti 
azimuth strobes which act as cross-hairs to fad 


ich of the trainer units poses typical radar feat 
lilt into the device to facilitate training. The 
antenna design, correct focus detail, rotary-joj 
ineration of lobe patterns, coaxial -to-waveguide 
pulse generation using magnetrons, a dummy load 
insmitter load in lieu of the antenna, modulatior 
discharge device, trigger generation from free-i 
oscillators; synchronization of free-running rele 
:s, synchronization of free-running oscillators i 
:er, overload control circuits which actuate relc 
rposes, and microswitch interlock protection to i 
on of high voltages to exposed, critical parts oJ 

oroughout the device, small electrical components 
1 removable component boards equipped with electo 
L quick-di sconnect units. This techniques permil 

0 be rendered operative or inoperative by simply 

1 malfunctioned component boards. These malfund 
1 contain deliberately inserted defective compons 
ooting phase of the training program. This mann< 


ng degree of complexity. This concept permits t 
each maintenance procedures in a logical and prc 
o achieve the desired level of trainee proficie 

ICAL DESCRIPTION 


The RMT~FC3 consists of a double rack cabinate, 
obility. The cabinet is 22 inches deep by i 
nches high, and v?eights approximately 1000 pounc 
assembly removed, it may be rolled through stand 

The trainer incorporates design improvements res 
field use of the previous model RMT-FCl (Device 
le se impr ove me nt a re : 

a. Target Generator; 

(1) A new, greatly simplified target general 
d which utilizes completely solid state design c 
use of commercially available integrated circuH 

(2) The new system reduces equipment comple> 
> provides a more versatile tool the radar instrv 
direct control of the important parameters requj 
.y demonstrate radar tracking. There is no need 
:ions to convert simulated target flight to desij 
jearing and elevation rate. 

(3) Direction Coupler - The coupling has bee 
) 12 db. This will permit utiliziza tion of the I 


(4) Various other circuits have been changed 
by and reliability. 
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ANTtNNA UNIT 050 

antenna stabilization PLATfORM 
INDICATOR Display unit isoo 


UNIT 1000 


indicator video unit moo 
antenna control group unit 1000 

SYNCHRONIZER UNIT 600 


T RANGE tracking i 

e target GENERATO 

9 INDICATOR POWER 

10 RECEIVER/DUPLEXI 
200/300/900 

11 transmitter UNIT 


BASIC FIRE CONTROL RADAR MAINTENANCE TRAINING 

device IIDI3A 


I U X HJW 1 I ly i 4 . O l. KJ i. L j. i ^ 

ion : 


roni zer 
mi ttcr 
na 


ver 

a tor 
Supply 

a tor 
I Unit 

;ator 
.ay Unit 

i Track 
iis 


generates ranjc; strobe, ampi 
target video and tracks the 

serves as interconnecting ui 
the trainer and provides au' 
control signals. 

amplify and detects target i 
pulses . 

establish time zero and deV' 
all timing signals for the 

transmits r-f energy and aci 
target returns. 

develops a high frequency, 
power burst of r-f energy. 

provides visual presentatio 
operator and necessary sign 
the fire control displays. 


supplies operating potentia 
the Indicator Video Unit. 


s following list of operating inodes of the 11D13 
laracteristics : 


Search 


has five submodes and three 


Director 

Control 


rotating centered sweep wit 
fixed and variable range ma 

modified, depressed center 
with range cursor and thret 


trainer display for the appropriate mode/submoc 
(label each waveform component) 


Search 


e . 


Fire Control Hi cakaway 


Using the 
relative 



boiow (Irawiiujs, label for each 
bearing to the target. 


mode 



PPI Search 

Range Switch-ia, 000 yrds 
Range Marks-2,000 yrds 
Variable Range Mark-7 



F/C Search 
Range Switch 
Acquisi tion 
Range Harks- 



plies. The student will not trout 
11D13 power supplies, but will be 
them. 

3S0N TOPIC LEARNING OBJECTIVES: 

2.1 Given the 11D13 Maintenance Handbook, a lis 

functions and a list of components in the f 

unit, match the functions to the components 

a. Half-Wave Rectifier Low Voltage Receive 
Power Supply 

b. Full-Wave Rectifier Low Voltage Receive 
Power Supply 

c. Full-Wave Bridge Rectifier Low Voltage 
Unit Power Supply 

d. Vacuum Tube Regulated Power Supply in i 
Power Supply Unit 

e. Transistor Regulated Power Supply in tl 
Synchronizer Unit 

f. Voltage- Doubler Power Supply in the In< 
Power Supply Unit 

g. RF Voltage Amplifier Power Supply in tl 
Power Supply Unit 


b. Full-Wave Rectifier Low Voltage Transir 
Power Supply 

c. Full-V/ave Bridge Rectifier Low Voltage 
Transmitter Unit Power Supply 

d. Vacuum Tube Regulated Power Supply in 
Indicator Power Supply Unit 

e. Transistor Regulated Power Supply in t 
Synchronizer Unit 

f. Voltage-Doubler Power Supply in the Ii 
Power Supply Unit 

g. RF Voltage Amplifier Power Supply in 1 
Indicator Power Supply Unit 



lance Handbook, paragraphs 3--17 through 3*-20, 

1 3-46, 3-121 through 3-124, and 3-205 through 

DENT AC'l'IVn'Y GUIDE 12. 2. IS 
:ONS: NONE 



2. The -25-volt output will increaae/decreaae if 
down the page. 

3. Wow is Q-16J1 u9od? 

a. As a cojMTOOn-collector amplifier. 

b. As a comparator. 

c. As a common-emitter amplifier. 

d. As a voltage regulator. 

4. CR-1631 is a -volt z 

a. 12. 

b. 6.3. 

c. 4. 

d. 10. 

5. 0-1631 is d-c/r-c coupled to 0-1630. 

6. Which transistor is the series regulator? 

a. 0-1632. 

b. 0-1631. 

c. Q-1630. 

d. 0-1628. 

e. 0-1629. 

7. Write a description of what would happen if t 
increases. (Translator power supply. 1600 uni 

Answer- 


8. To increase the output of V-104, you would mo 
down on T-103. 

a. Ture 

b. False 

9. How long is the time delay before 115-volts e 
applied to T-106? 


\ctton of T-106 and T“107 is 

5 11D13) the function of T-IOS is to 

itrol peak power out of V-105. 
itrol voltage supplied to T-104. 

"itrol voltage supplied to Z-101. 

L the above. 

Ln 3 of T-105 is positive, CR- and ( 

t. 

iction of C"104 and R-115 is 

action of R-116 and R*'119 are 


B 11D13) M-103 monitors 

tput voltage of modulator power supply. 

Itage supplied to Z~101. 

L04 cathode current. 

(4 charge. 

B the purpose of K-lOl? (Refer to schematic dla< 
54.) 

arload protection for the crystal power supply, 
citation hold-in. 

arload protection for the full-wave power supply 
arload protection for both power supplies. 

s the purpose of R-723 and R-724? 

aeder resistors, 
rrent-limiting resistors, 
cpplng resistors. 

cvide a complete path for current. 



Anawer- 


22. Which winding of L-702 is the primary? 

a. Pins I and 2. 

b. Pins 3 and 4. 

c. Pins 3 and 5. 

d. Pins 4 and 5. 


23. How does L-702 step up the +350 volts that li 
plate o£ V-707? 

Anawer- 


24. Where is the 4>-)cv output developed? 


25. V-706*s feedback signal is 

a. the voltage developed across R-725 snoot] 

b. the signal coupled to L-702 pins 1 and 2 

c. RC coupled through C-719 to the cathode. 

d. coupled through C-714 and C-713 to the g: 


DELETED 



LESSON TOPIC LEARNING OBJECTIVES 


12 .4.1 Given the 11D13 Maintenance Handbook, 
block diagram of the synchronizer and 
ments concerning the functions of the 
the name of the block to its function, 

12 .4.2 Given the 11D13 Maintenance Handbook c 
symptoms, select from a list the fault 
in the: 

a. Basic Trigger Generator Circuit 

b. Delay Trigger Circuit 

c. Master Trigger Circuit 

d. Range Marks Circuit 

e. Sweep Gate Circuit 

f. Sweep Generator Circuit 

g. Marks Mixer Circuit 

STUDY ASSIGNMENT: Read: NAVTRADEV P-2974-1 I 

Handbook, Device IID! 
through 3-25. 

Complete: Student Activity Guic 

STUDY QUESTIONS: 

1. Why is it important for the sweeps on 
start at the same time the transmitte: 

2. What is the PRF of the signal from th< 
oscillator? 

3. What is the purpose of having a del ay < 
fire the transmitter? 

4 . What is the output frequency of the r j 
oscillator? 


at type of oscillator does Q1612 and its assoc: 
rcuitry comprise? 

at type of circuit is Q1620/Q1621? 
at is the purpose of Q1615? 



1. What is the purpose of the synchronizer ( 


2. Q-“1618 and associated components comprise 

a. free-running single-cycle blocking os 

b. pulsed Hartley oscillator. 

c. free-running Hartley oscillator. 

d. triggered single-cycle blocking oscil 

3. The frequency of oscillations from the ra 
oscillator is 

a. 6.18 kHz . 

b. 16.18 kHz. 

c . 161.8 kHz . 

d. 61.8 kHz. 

4. Delay Multivibrator (Q-1606, Q— 1607) prod 

square wave whose pulse width is adjustab 
to microseconds. 

5. The range of the VRM is controlled by pot 


6. The PRF of the synchronizer reference osc 

a. 1000 kHz. 

b. 1 MHz. 

c. 1000 Hz. 

d. 100 kHz. 

7. The signal present at J-1612 is 

a. negative 1 i^sec pulses occurring at 

b. positive 1 usee pulses occurring at 

c. positive 1 usee pulses occurring at 

d. positive pulses variable from 2 to 6 

8. In the reference oscillator, the parallel 
provides a path for 

a. noise. 

b. regenerative feedback. 

c. degenerative feedback. 

d. both b and c above. 




put of Q-1614 IS 
itive pulse, 
ative pulse, 
itive sawtooth, 
ative sawtooth. 

and Q-1607 compr 

brator . 

able 

stable 

ostable 

sistable 

escent condition 

, Q-1607 

ducting, cut off 
off, conducting 
ducting, conduct 
off, cut off 

escent condition 
urated. 
ducting . 
off. 

then off. 


1000 
8, 10 
36, 8 
54. 1 






a. 162 kHz, 81 kHz, 54 kHz, S-1602 

b. 1 kHz, 81 kHz, 54 kHz, S-1602 

c. 162 kHz, 81 kHz, 54 kHz, S-1604 

d. 162 kHz, 1 kHz, 54 kHz, S-1604 

19. S-1604 is in the 6000-yard position. The 
pulse out of Q-1627 will be 

a. 12.36 usee. 

b. 74 usee. 

c. 37 ysec. 

d. 6.18 usee. 

20. Linearity is improved in the output sawtoc 
because of feedback supplied by 

a. C-1632. 

b. C-1631. 

c. C-1630. 

d. C-1633. 


V i 


llDl 
2. ELEC 
79, 
8-47 

RMATION: 

1. This discuss 
izing the band-r 
er. This filter 
has the characte 
uencies. The tw 
er and a low-pas 
re 1. 





C2 


R2 

T 

R3 



— 


Figure 2 

An ideal set of component relationships is choi 
cilitate the analysis but it should be realized 
jection of a frequency can occur for a wide rangi 
lue relationships. For purposes of this analyst: 
all assume that the following conditions exist a 
jection frequency which we shall call F^. At 

ual to Rl, equal to R2, is equal to R 

lues of X T and R3 are very large compared to th 

C 

lues. 

A signal (F^) applied at the input has two pos 
> travel, Cl-Rl and R2~C2. We shall first consid 
ith. With equal to Rl, the voltage across Rl 
le applied voltage by 45®. The voltage across Rl 
‘fectively applied across the network of C3, R3, 
.nee X^^ and R3 are very large compared to 
:ross R3 will lead the voltage across Rl by 45®. 
.nee X ^2 significant compared to R3, the v 

:op across R3 can thus be considered the output v 
ince the voltage across Rl leads the input by 45® 
jltage at the output must lead the input by 90®. 


(-90” one path, +90” the other path) and will 
oducing no signal at the output, 
quencies other than P^, the two signals arriving 
put will not be 180“ out of phase and thus will r 
requencies close to are highly attenuated, wit 
ess attenuation as the frequency is further and 
imoved from F^. For value relationships other the 
i in this discussion, the analysis is more complex 
nput impedance of the Field Effect transistor is 
,n amplifier to be used with this filter, because 
ligible loading effect on the output of the filt€ 


LESSON TOPIC LEaPNING OBJBOriVES: 

12.5.1 Given a list of statenents concerning the fund 
select the correct statements. 

12.6.2 Given the 11D13 Maintenance Handbook, the diagi 
transmitter (including the Magnetron and Direct 
and a list of statanents concerning the functic 
natch the name of the block to its function. 

12.5.3 Given the 11D13 Maintenance Handbook and Troub! 
Ercm a list the faulty corrpaTent:^s) in the; 

a. ^fcxiulator Pc^/er Supply 

b. Transmitter Trigger Generator 

c. f-todulator 

d. Magnetron Circuits 
STUDY ASSIQWENT: 


Read: 


1. I'iA.VEDTRADEV P2974“l, t^aintenance Handbook, 
?968, pp 7-15 through pp 7-18. 


STUDY QUESTIONS: NO^JE 



rhe function of S-10 3 and S-IO?. is 


rhe function of P-101 and P-102 i s 

The function of T-106 and T-IOV is 

(/-lOlA is a used only wluni 

cycle blocking oscillator is 

rhe signal coming on pin 2 of V-IOIA is a 

delay microseconds from 

What action causes V-IOIB to go into saturati ■ - 
rapidly? 

In a free- running condition, the time betwe<'u oui 

from V-lOlB is determined by au 

When pin 3 of T-105 is positive, CU- tiinl c 

conduct . 

The function of C-104 and R-H5 is 

The functions of R-116 and R-119 are 


V-103 is ionized by +1000 volts on its plate, 
a. True. 


b. False. 


17. The PRP of a driven single-cycle blocking 
terrained by 


18. Pulse width of a single-cycle blocking osc 

mined by the and 

the transformer. 

19. The synchronized frequency of a single-cyc 
oscillator is higher/lower than the free-r 
Why? 

20. The driven blocking oscillator operates on 

21. A duplexer could be referred to as a/an 

a. receiving device. 

b. transmission line. 

c. electronic switch. 


d. transmitter 


what is the main purpose of a duplexer? 

a. A protection device 

b. Transmission of r-f energy 

c. To increase receiver sensitivity 

d. The use of one antenna for both Tx and R x f i 
Keep-alive voltage applied to the TR tubes keeps 

a. sufficiently warm. 

b. glowing. 

c. deionized. 

d. near ionization. 

When the TR tubes are becoming defective, the fi 
indication will be 

a. loss of minimum-range targets. 

b. loss of maximum-range targets. 

c. smoke coming from the waveguides. 

d. a bright spot on the CRT. 

If faulty TR tubes are not recognized and replac 
enough, this could result in 

a. a defective antenna. 

b. defective and arced waveguides. 

c. weak targets displayed. 

d. no targets displayed. 



c. mismatched. 

d. matched. 

29. (Device 11D13) the function of T-103 is to 

a. control peak power out of V-105. 

b. control voltage supplied to T-104. 

c. control voltage supplied to Z-101. 

d . al 1 the eibove . 

30. (Device 11D13 ) Z-101 is a/an 

a. open-end transmission line. 

b. shorted-end transmission line. 

c. open-end artificial transmission line. 

d. shorted-end artificial transmission line. 

31. (Device 11D13) A function of L-101 is to allo^ 
charge to approximately 

a. the voltage supplied the PFN. 

b. twice the voltage supplied the PFN. 

c. three times the voltage supplied the PFN. 

d. four times the voltage supplied the PFN. 



ice 11D13) V-103 provides Z-101 with a 

fast discharge path during transmit time. 

fast discharge path during rest time. 

slow discharge path during transmit time. 

slow discharge path during rest time. 

ice 11D13) M-102 monitors 

peak current 

average current. 

peaJc voltage. 

ave r ag e vol t ag e 

ice 11D13) T~102 has a one-to- 

ane ratio. 

bwo ratio. 

three r''tio. 

four r^tio. 

Lee 11D13) 250 volts is suppled to the mouulator I 
nodulator power supply. How much voltage is felt 
sathode of V-105 during transmit time? 

250 volts. 

5 00 volts. 

1000 volts 


2000 volts. 


d. Z-101 inverse current. 

38. (Device 11D13) M-103 monitors 

a. output voltage of modulator pow 

b. voltage supplied to 2-101. 

c. V-104 cathode current. 

d. PFN charge, 

39. Minimum range of a radar set is del 

a. PW. 

b. d-c. 

c. PRF. 

d. PRT. 

40. Maiximum range of a radar set is det 

a. PW. 

b. d-c. 

c. PRF. 

d. PRT. 

41. Pulse width of a radar set is deter 

a. synchronizer. 

b. PFN. 

c. modulator power supply. 

d . swi tch tube . 


ncrease the output of V-104, you would move the w: 
down on T-103, 

rrue 

Fal se 

Long is the time delay before ll5~volts excitatioi 
ied to T-106? 

is the purpose of K-1017 (Refer to schematic dii 
on P. 53/54.) 

Overload protection for the crystal power supply. 
Excitation hold-in. 

Overload protection for the full-wave power suppl; 
Overlocid protection for both pouer supplies. 


ESSON TOPIC LEARfllNG OBJECTIVES; 

2.6.1 Given the 11D13 Maintenance Handbook, a bloi 
of receiver and a list of statements concer 
functions of the blocks, MATCH the name of 
to its function. 

2.6.2 Given the 11D13 Maintenance Handbook and Tr 
Symptoms, SELECT from a list the faulty com 
in the: 

a. AFC circuits 

b. IF amplifier circuits 

c. Video circuits 

d. 'Cornier r*irc'’^tS 


lead: NAVTRADEV P-2974-1 & 2, Maintenance Handbook 
11D13A, Dec. 1968, pp 3-6 through 3-10, 7-19 

lomplete: Student Activity Guide 12. 6. IS 


TUDY QUESTIONS: NONE 


Wave length. 


t section of the radar receiver should be rigidly 
trolled to maintain a good signal-to-noise ratio? 

Second detector. 

Local oscillator. 

I“F cimplifier. 

Preampli fier. 

ng balanced mixers, a minimum of noise is produce 
OSS the i-f transformer because 

i-f components of noise are out-of-phase, 
i-f components of noise are in-phase, 
local oscillator components of noise are out-of-] 
local oscillator components of noise are in-phasi 

using a balanced crystal mixer in a radar receive 
se generated by the is greatly re 

magnetron 
mixer 
klystron 
ground return 

e the main purpose of the cascode amplifier stage 

Decreases noise level. 

Amplifies the 30 me signal. 

Sets high signal-to-noise ratio (affecting maxim 
range . 

conventional pentode amplifiers in a cascade con 

>n allows a bandpass of by 

the pi a te c i r c u i t s . (TlD13) 


,t is the function of diode detector (CR 901)? 


system is to 

a. keep the klystron at the same frequency, ret 
magnetron frequency. 

b. keep the magnetron on frequency. 

c. keep the i-f constant. 

d. provide synchro pulses for the sawtooth gen< 

1. The proper output from a discriminator at the ri 
frequency is 

a. positive pulses only. 

b. negative pulses only. 

c. zero voltage. 

d. positive or negative pulses. 

,2. In a difference afc system, the sweep to the re 
plate will 

a. be below the LO frequency to lock in. 

b. be above the LO frequency to lock in. 

c. always pass through the proper LO frequency 

d. not lock in unless manually tuned. 

L3. AFC systems may be classified as either a 

frequency system or a freq 

14. The output of a discriminator depends upon 


L5. When using the phantastron afc system, at the n< 
the sweep generator plate swings in a positive 
the local oscillator is (more/less) than one i- 
the transmitter frequency. 


)mponent establishes the predetermined operating 
)r AGC bias? 


>ose of C-201 and R-219 is for 


the purpose of diode CR-201? 


Jing edge of the STC wave form represents what? 


nponents determine the duration of the STC pulse? 


nponent governs the operating level of the STC pul 



12.7.1 

12.7.. ^ 

S'I'UIjV 

/ » 

STUDY 


Givf^n the llDi3 Maintenance Handbook, the 
and a list of statements concerning the fi 
the blocks, match the name of the block tc 

the 11D13 Maintenance Handbook and 
evti'i'toms, select from a list the faultv c( 
x ?i i lie ; 


PPI Sv/eep Generation Circuits 

b Drive Circuits 

( . r-.i’.iiiiuth Maker Generator Circuits 
Video /Vmplifler Circuits 
.'v.b.Ti.-.Mf’NT: 

■ 1 , Maintenance Handbook, Device llDi; 

P-2974-1 & 2, Dec 1968, pp. 2-21 
1 54 through 3-61, 4 ••7, 4-8, and ‘ 
7-4 2F, 

: ■ 5', Indent Activity Guide 12, 7. IS 

TOMS: None 


negative trapezoid. 

signals present at TP-1403 and TP-1404 are (1400 i 

in-phase . 

90° out-of-phase. 

180° out-of-phase. 

45° out-of-phase. 

33 is adjusted for 

North-South offset for sweep in BD mode. 
North-South offset for sweep in PPI Mode. 
East-west offset for sweep in BD mode. 

East-West offset for sweep in PPI mode. 

y K-1404 is energized in 

BD mode. 

SEARCH mode. 

PC mode, 
all modes. 

electrical length of the PPI sweep (1400 unit) is 
rmined by the 

electrical position of B-1403, 
physical position of B-1403. 
pulse amplitude at TP-1402, 
pulse duration at TP-1402. 

physical length of the PPI sweep (1400 unit) is d< 
d by the 

electrical position of B-1403. 
physical position of B-1403. 
pulse duration at TP-1402, 
none of the above. 



indicator is determined by: 


a. S-1502A. 

b. S-1502B. 

c. S-1401. 

d. R-1505. 

9. The azimuth mark generator's output is displ 

a. FC and PPI indicator in FC mode. 

b. FC and PPI indicator in BD mode. 

c. FC and PPI indicator in all modes. 

d. PPI indicator in BD only. 

10. R-14111 ( 1400 unit) will vary the intensity 

a. video displayed on the FC and PPI indica 

b. video displayed on the PPI indicator onl 

c. azimuth marker displayed on the FC and P 

d. azimuth marker displayed on the PPI indi 

11. The slope of the sawtooth out of the sweep g 
determined by the setting of: 

a. S-1502A. 

b. S-1502B. 

c. S~1401. 

d. all of the above. 


R1405 

R1437 

CR1401 


e positive square wave coming out pin 9 JlSll on the A15 
oJuced by what type of circuit? 

Schmitt Trigger 
Astabie Multivibrator 
Bistable Multivibrator 
Monostable Multivibrator 

th the wiper arm (pin 2) of RI4108 moved down to pin 3, 

! missing on the A-Scope? 

Fixed Range Marks 
Variable Range Mark 
Azimuth Mark 
Target 

11, CR2, and R9 on the A1404 Board comprise what type of 

Nand Gate 
Steering Circuit 
And Gate 
Comparator 

11404 is a diode acting as a 

15 Volt Zener; Clamper 
, 5 Volt Zener; Limiter 

15 Volt Zener; Limiter 
5 Volt Zener; Clamper 

1434 is used as a adjt 

. B/D East/West Center 
. PPI East/West Center 
. B/D North/ South Center 
. PPI North/South Center 



A. PPIis selected 

B. S1407 or'S1408 is closed 

C. in Auto-Track Submode 

D. None of the above 

20. J1414 pin 6 is an Input to the 1400 Unit when 

A. Low power is turned on 

B. Auto-Track Submode is initiated 

C. in F/C Search 

D. in PPI Search 



the 11D13 Maintenance Handbook and Trouble Sym 
t from a list the faulty component(s) in the Ra: 
Track Unit. 

the 11D13 Maintenance Handbook, the block diag; 
t of statements concerning the functions of the 
the name of each block to its function for the 
or submode circuits, 

omb Director Mode 

ire Control Automatic Search Submode 
ire Control Acquistion Submode* 
ire Control Automatic Track Submode 
ENT; 


. Maintenance Handbook, Device 11D13A, NAVTRADl 
P-2974-1, Dec. 1968, pp. 3-61-3-73. 

. Aviation Fire Control Technician 3&2, NAVPER. 
pp. 485-489. 
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NS: 


None 


c. used only in bomb director mode. 

d. applied to the cathode of CR-1926. 

2. The output of Q-1907 is 

a. positive and negative range strobes. 

b. 2 isec in duration. 

c. taraget video. 

d. one microsecond, negative range strc 

3. Maximum current flows through the range 

a. range strobes are present. 

b. locked -on. 

c. range strobes are not present. 

d. the gate diodes conduct. 

4. The output of the range track error dete 

a. acceleration. 

b. range. 

c. velocity 

d. distance. 

5. Bipolar video is used to 

a. select a target. 

b. operate coincidence gate. 

c. range track. 

d. angle track. 



le output that controls range circle size is 
. at J-1907, pin 4. 

negative pulses. 

, from collector of Q-1912. 
negative d*-c volts. 

i fire control search sub-mode, K-1903 is 
, held deenergized by output of Q-1913. 

, as shown on block diagram. 

, energized. 

, not involved. 

Lth no range strobe applied, CR-1901 
, conducts, 
is cut off. 

, couples the signal. 

, forward bias's Q-1904. 

■1927 

, conducts until breakaway range is reached. 
, is an NPN tr ansi tor. 

, is normally forwarded biased. 

. conducts when breadaway range is reached. 


12. For a closing target, the output of 

a. Q-1909 is positive, 

b. Q-1908 is positive. 

c. Q-1910 is positive. 

d. C-1910 is positive. 

13. Bipolar video is delayed .3 usee by 

a. DL-1901. 

b. DL-1902. 

c. inherent circuit delays. 

d. CR-1907 and CR-1910. 

14. Q-1906 functions as 

a. a paraphase amplifier, 

b. an amplifier. 

c. a switch, 

d. an isolation device. 

15. Q-1903 is 

a. an emitter follower. 

b. A C.E. amplifier, 

c, a switch, 

d, half of a multivibrator. 

16. What is the purpose of Q-19167 


polar video is 

used in the TRACK sub-mode, 
sent to the indicator display, 
created by DL-1902. 
used in the SEARCH sub-mode. 

the TRACK sub-mode, as range decreases, the 
collector of Q-1912 becomes more positive, 
emitter of Q-1912 becomes more negative, 
range strobe occurs further from the zero, 
range strobe occurs closer to time zero. 

th target video and the range strobe coincident 
t lock on. The possible cause could be 

Q-1907 open. 

Q-1906 open. 

C-1923 shorted. 

Q-1904 open. 

scause of the action of K1901. 

C-1923 and C-1925 are utilized in the FIRE CO 

C-1923 and C-1925 are utilized in the BOMB D3 

C-1922 and C-1924 are utilized in the FIRE 00 


24. DL-1901 is used to 

a. delay the video. 

b. shape the video. 

c. delay the range strobe. 

d. shape the range strobe. 

24. CR-1901 is 

a. conducting when range strobe is present^. 

b. cutoff when range strobe is present. 

c. conducting when video is present. 

d. cutoff when video is present. 

26. The waveform observed at J-1906 is 

a. positive, 2 usee, at time zero + range + 

b. positive, 1 usee, at time zero + range. 

c. positive, 2 usec, at time zero + range. 

d. negative, 2 psec, at time zero + range. 

27. Q-1927 will 

a. saturate at breakaway range. 

b. cutoff at breadaway range. 

c. conduct at acquisition. 

d. cutoff at acquisition. 

2 8. What types of signals are necessary to make 
and right? 


.s the purpose of conical scan? 



1.9.1 Given the HD13 Maintenance Handbook, the 
and a list of statements concerning the fi: 
the block, MATCH the name of each block tc 

!,9.2 Given the 11D13 Maintenance Handbook and c 
statements concerning the functions of the 
symbols, MATCH the symbol name to its func 

2.9.3 Given the 11D13 Maintenance Handbook and i 
depicting the sequencing and display durat 
A-Gun symbols, SELECT the correct drawing, 

2.9. 4 Given the ilDl3 Maintenance Handbook and 1 
Symptoms, SELECT from a list the faulty c< 
in the: 

a. 500 Hz Reference Oscillator (A1501} 

b. Gate Multivibrator (A1502) 

c. Amplifier Gate Generator (A1503) 

d. Breakaway Generator (A1505) 

e. Range Circle Generator (A1506) 

f. Buffer Amplifier (A1510) 

g. Vertical Gate (A1507) 

h. Horizontal Gate (1508) 

i. Blanking Generator (A1504) 

j. A-Gun Driver (A1509) 

k. Pedestal Amplifier (P/0 A1518) 

l. A-Gun Deflection Amplifier (A1520) 

[■UDY ASSIGNMENT: 

Read: Maintenance Handbook Device llDi3A, NAi 
P-2974-1 and 2. 

)mplete: Student Activity Guide 12. 9. IS 


UDY QUESTIONS: None 


Aim dot, artiricial horizon, range circie.bre. 
"X", clamp time. 

Artificial horizon, range circle/breakaway "X 
dot, clamp time. 

Breakaway "X’Vtange circle, artificial horizoi 
dot, clamp time. 

it is the vertical component of the range circl( 

500-Hz sinewave leading the reference +45®. 
The 5 00-512 reference sinewave. 

500-Hz sinewave lagging the reference -45®. 

A SOO-Hz sinewave 180® out of phase with the ; 

5n is relay K-1501 energized? 

B/D. 

PPI. 

Lock-on. 

Breakaway . 

5n is relay K-1503 energized? 

Lock-on. 

Breakaway . 

PPI. 

B/D. 

it is the horizontal component of the horizon 1: 

500-Hz sinewave in phase with the reference. 
500-Hz sinewave lagging the reference -45®. 
500-Hz sinewave leading the reference +45®. 
500-Hz sinewave 180® out of pahse with the re; 

it is the A-Gun control grid used for? 

Focus . 

Astigmatism. 

Unblanking. 

Deflection modulation. 


deenergized. 

a. always be displayed 

b. never be displayed 

c. not be affected 

d. appear intermittently 

9. What is displayed by the A-Gun in the FIR 
AUTOMATIC TRACK sub-mode? 

a. Artificial horizon line only. 

b. Artificial horizon line, steering dot 

c. Range circle, artificial horizon line 

d. The A-Gun is disabled in this sub-mod 

10. Total cycle time for the A-Gun is 

a. 4 ms. 

b. 8 ms. 

c. 12 ms. 

d. 16 ms. 

11. Output, pin number 16, gate multivibrator 
to the 

a. dot gate/circle gate. 

b. circle gate/horizon line gate, 

c. horizon line gate/clamp gate. 

d. dot gate/horizon line gate. 

12. A-Gun driver A-1509 is used to 

a. invert the input. 

b. provide push-pull outputs. 

c. amplify the input. 

d. isolation between A-1520 and A-1508/A 

13. The frequency of the Wien-bridge oscillat 

a. 1000 Hz. 

b. 1500 Hz. 

c. 500 Hz. 

d. 250 Hz. 


. vertical position. 

, horizontal position. 

. shape. 

. diametor. 

he signals needed to produce a circle on an osc: 
re 


. two sawtooth 90“ out-of-phase. 

. two sinewaves 90“ out-of-phase. 

. two sawtooth 180“ out-of-phase. 

. two sinewaves 18 0“ out-of-phase. 

10 (A-1505) is used for 

, balancing of T1 output. 

. biasing of steering diodes CR1-CR2. 

. phase lagging. 

. differentiation. 

o what element of the A-Gun is this waveform" 
pplied? 

. Cathode. 

. Horizontal deflection plates. 

, Vertical deflection plates, 

. Control grid. 

he purpose of the A-Gun portion of the buffer ar 
A-1510 is to 

. gate the A-Gun. 

. amplify the buffer. 

. isolate the antenna from the 1500 unit, 

. apply jizzle to the "B" trace. 

he purpose of CR-1 and CR-2 (A-1502) is to 

. couple the negative going swings of Q2's col! 
flip-flop #2. 

. limit the incoming signal. 

. clamp the collectors of Q3 and Q4 to ground. 

. provide a d-c bias stabilization reference pc 



21, The vertical gate (A-1507) is composed of 


a. OR gates, 

b. NOR gates. 

c. AND gates. 

d. NAND gates. 

22. K-1501 pins 14, 15, and 16 (A-ISO?) providi 
for the proper operation of steering diode 

a. reverse bias. 

b. ground. 

c. forward bias. 

d. an a-c reference 

23. The input to steering diodes CR4-CR3 (A-15 
aircraft was rolling, would be 

a, d-c level, 

b, 0. 

c. pulsating d-c. 

d. sinewave. 

24. Both inputs to Q4 (A-1507) would be negati 

a. T. . 

b. T,. 

c • 3 * 

d, T^. 

25. R12 Q3 (A-1509) is adjusted for 

a. d-c gain balance between Q2 and Q3. 

b. +10V d-c. 

c. -iOV d-c. 

d. 0 volts. 



MKING TRAIN OVmtVt (BREAK X mUE) 
BREAK X * urtDT7nM 


HORIZON 




with A1504 Blanking Ganarator reaoved froa the circuit. 







the llni3A Maintenance Handbook, tho block die 
list statements concurnlny the functions of 
MATCH thi! name of each block to its functior 

the 11D13A Maintenance Handbook and a list of 
nents coticoirning the functions of the three H C 
Is and the video, MATCH tho symbols and video t 
ion . 


the IU)13A Maintenance Handbook and four drawi 
Liny the sequencing and display duration of the 
i/mbols, StLKCT the correct drawing, 

the llnl3A Maintenance Handbook and Trouble 
Dins, select from a list the faultly component (5 
f the following: 

ange Sweep Generator (AlSll) 

aak detector (A1S13) 

cquisition Symbol Generator (A1514> 

Drizontal .Switch fAl5l7) 

-Gun Deflection Amplifier (A1519) 
jffer amplifier (AlSlO) 
edestal Amplifier (P/O A1S18> 

3 KHZ Oscillator (A1515) 

3 KHZ Multivibrator (A1816) 

'JT: 

Mainttanance Handbook Device 11D13A, NAVTRADBV 
P~2974-l«.2, PP. 3-42 through 3-52. 


Aviation Kite Control Technician 3 A 2, NAVPKf 
10387, pp. 47H-481. 



A-g^n an<1 H~giin. 


ank i nq 

for the 

rang 

swoop cib 

^play is 

ned b 

ying the range 

ijalt? 

t rom 

of A- 

•Ibl 

1 th r 

pedestal amplii 

:ier to the 

of 

the 

b-yu 

pin 2 ; 

cathode 






pin 9; 

cont ro 1 

gr id 





pin 2 ; 

control 

grill 






pin 9; cathode 

sharing tor display of the acquisition symbol i 
iated by the range gate to pin of th 


5? A-1514 
•2; A-1514 
3? A-1511 
2; A-1511 


many outputs are there from the 20-KH?, oscillato 
515)? 

1 . 

2 . 

3. 

he A-1511 unit, 02 and 03 and associated circuit 
I up a/an multivibrator, 

monostable 
bistable 
astable 
free running 

in the A- 15 19 unit is a 

BALANCfcl control. 

CENTERING control. 

GAIN control. 

TIME control. 


a. blanking the h-<jun dvirinig ranye trace ti 

b. blanking the B-gun during acquisition g< 

c. unblank iny the R-yun during range trace 

d. unhlanking the R-yun during acquisition 

02 of the A-1514 will be cut off 

a. at the ond of tanye sweep time. 

b. 100 usec after range sweep time. 

c. at time zero. 

d. 300 usnc after range sweep time. 

10, CR5 of the A-1514 unit will 

a. be conducting when 04 is cut off. 

b. be cut off when 04 is conducting. 

c» be conducting when 04 is conducting, 

d, never be cut oft. 

11, The amplitude of the signal at pin y of A-l: 
determine the 

a. length of the acquisition symbols. 

b. spacing between the acquisition symbols 

c. horizontal position of the acquisition i 

d. vertical position of the acquisition syi 

12* The signal at pin 3 of A-1516 is a 

a. 20-KHZ square wave. 

b. 20-KHZ sine wave. 

c. 10-KHZ square wave, 

d. 10-KHZ sine wave. 

13, When the acquisition gate is present at pin 
which of the following conditions exist? (I 
A-1517 unit.) 

a, CR3 gated on, CR4 gated off, 

b, CR3 gated off, CK4 gated on. 

c, CR3 gated on, CR4 gated on. 
d« CR3 gated off, CR4 gated off. 


VO 1 tfjge 


Droportional to the range selected by the range 
switch S-1502H. 

jroportional to tho electrical length of the ra 
: race . 

Droportional to the delay between the input tri 
snd the range strobe, 

ised to lior i zonta I ly position the acquisition s 

icquisition symbol horizontal spacing is determ 
\e 

10 KHZ sine wave at pin 7 of A-1515, 

>0 KHZ sine wave at pin 5 of A-1516. 

LO KHZ square wave at pin 3 of A-1516. 

>0 KHZ square wave at pin 11 of A- 1515, 

the range strobe appears at pin 5 of A-1513, i 
j which of the following conditions to exist? 

>) 

)1 conducts, 02 cut off. 

)1 cut off, 02 conducts. 

?1 cut off, 02 cut off. 

)1 conducts, 02 conducts. 

1 of the following controls is adjusted so the 
.! r.tarts *- th« bottom of the indicator? 

17 in the A-lSil unit. 

119 in the a- 1519 unit. 
l4 in the A 1519 unit. 

Ill in the A-1519 unit. 

nany inputs to the A-1515 unit? 

lone . 

L. 

I, 

I. 


synchronizer to trigger the B-gun circuitry 



IC LEARNING OBJECTIVES; 


Without the aid of notes , define organize tii 
nance . 

List the steps in the four step fault insola 
ure . 

State the purpose for verification of report< 
pancies , 

State which step in fault isolation procedun 
tional, functional and preflight checks emplt 

State the purpose of a spectrum analyzer. 

State the purpose of TDR and FDR, 

State the purpose of multimeters. 

State the purpose of a megger. 

State the definition of intermediate mainten< 
ties. 

List the test equipment normally used in IMA 
shooting . 

List the test equipment normally used in modi 
State the purpose of warnings in MIMS 
State the purpose of cautions in MIMS. 


GNMENT: Read Information Sheet 12.ll.ll 

Complete Student Activity Guide 12.11,1 


TIONS : NONE 



rRODUCTION: 


The following information sheet wi: 
maintenance level and Inteimiediate 
The information below is only basi< 
coursed in Reference: NAVPERS 1031 
Control Technician 36i2. 


F'ORMATIONj 

All the technical knowledge in the world is of 
the maintenance of complex systems without a Ic 
of this knowledge to keep the system in ope rat. 
many methods of maintaining these systems as tl 
cians. However, in many cases these methods a: 
arranged to arrive at the necessary conclusion! 
est efficiency. All of these methods are, to i 
or in different sequences, a basic four-step 
step method entails; 

a. Ve ri f yi ng that the reported discrepancy do< 

b. Isolating the cause of that reported disen 

c. Repairing the cause of that discrepancy. 

Re checking the system to ensure that the d: 
corrected. This four-step method can be applii 
of maintenance. 

Organizational Maintenance Activities (OMA) 

A. Verification of the discrepancy at this le' 
by performing operational and functional cl 
all system as Installed in an aircraft. 

b. Isolation of the discrepancy is accomplishi 
voltage checks and continuity of interconn< 

c. Repair of the discrepancy at this level of 
changing an Aircraft Replaceable Assembly 
ing cable repair or replacement of fuses, 

d. Once the repair has been effected, it is n 
system be operationally and functionally o' 
to ensure that it is in all respects opera 

intermediate Maintenance Activities (IMA) 

a. At this level of maintenance, it is neress 


isolate the discrepancy, requires signal traci 
ubassembly to subassembly) , voltage checks and 
ity of chassis wiring. 

ce the discrepancy is isolated, the repair of t 
11 entail the replacement of a subassembly, the 
assis wiring or the replacement of internal com 

ce again, just as the Organizational level, aft 
pair has been effected, it is necessary that th 
mpletely rechecked to ensure proper operation, 

repair is accomplished by the same four-step m 
s to Organizational and Intermediate Naintenano 
le r scale . 

plication of this aforementioned four-step meth 
ng has been simplified by the layout of Mainten 
ction manuals for particular aircraft or system 
ay be. These manuals contain: 

troduction to the aircraft or system. 

uipment lists and locations. 

ult isolation tables. 

gnal flow diagrams. 

terconnect ing diagrams. 

ring diagrams. 

tiematic diagrams. 

ist the technician in the logical troubleshoot! 
recommended that some form of data sheet such a 
tae initiated and utilized. These data sheets n< 
printed sheet. This same information can be r 
1 paper if necessary, for the purpose of remind 
of those checks that have been performed (and 
ase checks which have yet to be performed. 


"LEFT BLANK INTENTIONALLY" 




»ke necessary repairs and/or replacement of unH 
roceed to make necessary final adjustments to m< 
srformance standards. 



PCN 


toIt'/subassembly/module no. 


A, Reported discrepancy: 

B. Troubleshooting procedure: 

1. Verification of discrepancy; 

Test point taken Reading obBer^; 

a« 

b. 

c. ____________ 

d. 

e. 

2. Isolation to a module/atage : 

Test point taken Reading obsen: 

a. 

b. 

c. __________ 

d. 

Defective module/stage 

3. Isolation to a component: 

a. Visual inspection At 

b. Signal tracing 



ige readings 

rest point taken Reading observed Analysis 



stance readings 

rest point taken Reading observed Analysis 



assary repairs and/or replacement of parts. The 
to make necessary final adjustments to meet mini 
nee standards. 


\8surance Inspection 



Inspector Date 




c, 1400 unit 

d. 1600 unit 


During OKA troubleshooting you find there are 
displayed. There is a faulty output from .T14 
The roost probable failed unit is? 

a. 1400 unit 

b. 700 unit 

c. 1500 unit 

d. 1600 unit 

The voltage across pins C and AA, J701 la 185 
reason could be? pg 59/60 

a. P 705 open 

b. R 736 open 

c. CR 701 opne 

a. Normal operation. 

While isolating to a stage in the 1600 unit y 
from Q1610. Also there is no output from any 
probable cause would be? 

a. Delay multivibrator 01606, 01607 

b. Schmitt trigger 01603, 01604 

c. 1-kc reference oscillator 01601, 01602 

d. Emitter follower 01605, 


The PPI to be disabled. 

CR2 on the A1513 board were to open it would c 
following? 

No blanking of the acquisition symbols 

No vertical movement of the acquisition symbo 

No horizontal movement of the acquisition syml 

No horizontal movement of the 'B* sweep 

ossible cause of no range circle being displays 

R15 on the A1501 hoard fully counter“Clockwis( 

R24 on the A1506 board fully clockwise 

R6 on the A1506 board fully counter-clockwise 

R17 on the A1506 board fully clockwise 

re is 25 VDC on the collector of 02 of the Ais: 
Bible cause could be? 

Q2 shorted emitter to collector 

R1 A1511 board shorted. 

03 A1511 board shorted. 

R5 A1511 board open. 

Ing an operational check, all PPI indications * 
in bomb director there ia no range cursor and 
no vertical movement of the acquisition symbol) 
bable failed unit would be? 

1500 unit 

1900 unit 

1400 unit 


1600 unit 


Jo target is being displayed on the indicators, a. 
nations are normal. The moat probable cause woulc 

i. V1412 pin 1 open 

D. V1412 pin 2 open 

V1413 pins 2 & 9 open 

3, R14111 fully clockwise (pin 2 toward pin 1) 

If B1514 were miaad justed, pin 2 toward pin 3. T] 
rfould be? pg 71/72 

i, No circle 

3, No break X 

3, No Unes 

3. No *A* gun display 

Cn the A1502 board, if 02 opened what would be fe3 
collector of Q, 

1 . ground 

3. +28 VDC 

3 . 2 MS pulse 

3. 4 MS pulse 

tn the BD mode of operations there is no depressec 
Dost probable cause would be? 

I. K1404 energized. 

b. R1433 out of adjustment 

3. R1434 out of adjustment 

3. Normal operation for BD mode. 


deleted 



ODUCTION: 


Durlnq the study of the llDl3, we have dlscussec 
clircults within these units which generate the c 
forms needed in a radar system. It is Important 
be able to check and maintain these typical clrc 
hands-on eKportence you receive from this lab It 
use the necessary test equipment and procedures 
troubleshoot the 11D13 trainer. 

ON TOPIC LEARNING OBJECTIVES*. 

3.1 V7ith the aid of a job sheet, analyze wa\ 
the synchronizer unit. 

3.2 With the aid of a job sheet, analyze wa\ 
range angle track unit. 

3.3 With the aid of a job sheet, analyze wa^ 
the A- gun, 

3.4 With the aid of a job sheet, analyze wa\ 
the B-gun. 

3.5 With the aid of a job sheet, analyze wa^ 
t,ho A- scope, 

3.6 With aid of a job sheet analyze the indJ 
each mode and submode of operation of tl 

RENCES t 

1. NAVTRADEV P-2974-1, Maintenance Handbook, V< 
Dec., 1968. 

2. CNTT-M64 9, Airborne Radar System Trainer De^ 
Bchematlc diagram. 

PMEWTS AND MATERIALS 

1. 11D13 Radar Trainer 

2. Oecilloscope, Tektronic 453 

STEPS : 

1, Preliminary Procedure 
a. Safety 

(1) Ensure all watches and rings are rei 

t J\ll orobes iiso/l in this lah nnH thronrrhnnf i 


(2) Turn on target generator (2300) unit 

(n) Pot RANGE CONTROL knob to less than 
yds. 

(b) .get TARGET SIZE knob to max. 

(c) Do not sot ELEVATION CONTROL knob, 1 
position found at start of lab. 

(d) Do not set TARGET BEARING control kn 
in position found at start of lab. 

(e) All toggle svltches in the UP positl 

(3) Synchronizer controls (1600) 

(a) LOCAL-REMOTE switch to LOCAL positio 

(b) RANGE toggle switch (6,000/12,000) 1 
yd position, 

(c) VARIABLE RANGE MARK knob (labeled 1- 
to 1000 yd position (each number rep 
times 1000 yds) . 

(4) Indicator video controls 

(a) SERVO toggle switch to OFF position. 

(b) RANGE switch S-1401 (five position s 
40,000 yd position. 

time this switch, S-liOl, is changed, the range s 
0 unit must be changed to correspond with it, 

(c) VIDEO AMPLITUDE knob R-1411 to max. 

(d) RANGE MARK AMPLITUDE R-14i08 to max, 

(e) SCAN CONTROL switch (toggle type) S- 
SECTOR position. 

(f) SCAN RATE knob {R-1452) to AUTO posi 

(g) MODE SELECTOR switch; S-1406, to FC 
control) 


(2) Mode - CHOP 

(3) Sweep time/div. - .2ms 

(4) Horizontal display -• A 

(5) A triggering 

(a) Slope - (+) 

(b) Coupling - AC 

(c) Source - Ext. 

(6) A sweep mode - AUTO TRIGGER 

(7) E triggering 

(a) Slope *• (+) 

(b) Coupling - AC 

(c) Source - Int. 

(8) Connect coax synch cable between A-tri 
input and J1603 of trainer 

STANDBY position must be used when trainee 
attended, 

(1) Trainer 

(a) High voltage switch on power supp] 

(b) 1400 unit (indicator video) - SER\ 

(c) 1500 unit (indicator display) - aJ 
fully CCW. (down) 

(d) All modules secured and drawer pus 

(2) Oscilloscope 

(a) INTENSITY fully CCW (down) 

(b) probes removed from trainer, coil< 
on top of bench. 





nchronizer (1600 unit) 

) Basic trigger 

(a) Connect oscilloscope probe to TP1605 usini 
♦ Ins/div. and .5 volts/div. (All test poi: 
1600 unit are located on front of unit) 

(b) Adjust R-1603 for a PRF of 1 kl!z 

(c) Record adjusted waveform in space provide^ 
Label all waveforms in PRT, amplitude and 



:) Output Triggers 

(a) Channel 1 probe to TP-1619, Channel 2 pro 
TP1610. Use 2i«B/div. and 1 volt/div, 

(b) Adjust R-1625 max CW and record waveform, 
as before plus delay and pulse width 



TP161 

TP161 


(c) Adjust P.-1625 max CCVI and record waveform 
label as above. 



(3) Ringing oscillator 


(a) Connect o- scope to TP1613; channel 
.5 volts/div and 20tJs/div. 

(b) Adjustments 

JU L-1601 for PRF 16l.8kIIz (using 

2, r- 1639 for pulse train flat to 

80^8. (using 20us/div> 



^Amount delay 

front 70 Amplitude __ 

Range Marks 


a. Connect o-scope channel 1 - 
using 2sD s/div and .5 volti 


Reme^r all voltages must be multiplied 
ten due to the use of 10:1 probes. 


by i 


^ compare the pulse train wai 
channel 2 to the range marl 
channel 1. 

VRM minimum range (variable 

1) R-1667 (VRM Pot.) set i 
painted numbers around 

2) Adjust R-1668 to eolnej 
pulse, or max CW if VRI 
reach second pulse. 


with 7th pulse. 

^ S-1602 {RANGE MARK INTERNAL swlt 

1000 ydS/ 

1) Measure and record PRT 

IOC 

f . S-1602 to 2000 yd position 
1) Measure and record PRT 

200 ( 

g. S-1602 to 3000 yd, position 
1} Measure and record PRT 

3000 

Doppler circuits 

a , Set o- scope 

1) Channel 1 to TP1623, use 20)1 
1 volt/div 

2) Channel 2 to TP1622, use 20' 
1 volt/div. 

b. R-1667 to 1000 yds 

1) Record waveform, amplitude . 
width at TP1623 and TP1622 
measure only the delay for 



TP1622 PW 


1) Record waveform and m 
width 



TP1627 F 


^ R--1667 to 12000 yds. 

1) Record waveform and n 
width at TP1627. 



TP1627 1 

a) Koto The change 
waveform compared 
channel 2. 


l\JL' ‘ ! 




^ ”T ~ 


7 - ' — 

1 1 |~ . ! 

- . 


-1 


; ; i-— P 


i — -4-i- 

>->-■«■■■ t 1 1 L ^ 


2 ^ 


RANGE switch (S-1604) to 
1) Record and measure w< 


TP1627 1 


a) Vary R-1667 from 
yds and note the 
I’s waveform com; 
channel 2. 


^‘Qte ; The chang 
between rP1627 i 
position and TPl 
yd position. 



b. Why Is there a delay before tl 
oscillator starts oscillating 
does the ringing oscillator’s 
train eventually become? 


c , Why is the VRM adjusted to th< 
mark for minimum and the 13 th 
imum in the 12,000 yd range p< 


Instructor Verification- 

li 

PPI circuits (planned position indicator) 

(1) Preliminary procedure - indicator units 

(a) 12,000 yd. range on 1400 unit and 150( 
switches, (S-1401 & (S-1502) 

(b) SCAN CONTROL switch (S-1405) to PPI p< 

(c) HIGH VOLTAGE switch (power supply; 70( 

(2) Laboratory experiment. 

(a) Sweep deflection N-S. 

1 . 0-scopo set up 
a. .Ims/dlv. 


PPI INTENSITY UP so sweep Is vis 
scope , 

b. AUTO/MAl^ scan select switch to M 
(1400 unit) 

^ SERVO switch (1400 unit) to OK 

Adjust sweep to 0° by turning SC 
control knob left or right until 
at the top of scope and centered 

Turn SERVO switch (1400) OFF 

1) Sweep should now be centered 
stationary. 

3 . Adjust P.-14 33 so that last (fourtli i 
position) fixed range mark is just v 
top of CRT mask. 

4 » Adjust R~1418 80 that channel 1 and 
^imve forms are identical in shape. 

(b) Sweep deflection ft.W. 

1 . Sg^ sweep position on "A" scope manu 
90 . (Follow same procedure as used 
to 0°) 

2 . o ' scope 

Channel 1 to TP 14 05 
b. Channel 2 to TP1406 

3 . Adjust R-1476 so that signals at TPl 
TP1406 are identical in shape. 

4 . Adjust R-1479 so that the sweep (on 
is centered and extends so that the 
range mark is just visible at edge o 

5. Record waveforms at TP1403 and TP140 

TP1403 Amplitude 


ra:RT;-.UJ4i+i4.|.|.u:i:i 


PRT 


1 . Reset sweep position (on "A" s. 

2 . Select range mark interval for 

3 . Adjust R--1401 BO the 12th rang* 
edge of mask. 

4 . Reset sweep position to 90° 

5 « Adjust R-14 51 so that 12th ran 
edge of mask (do not count the 
scope as a range mark) 

(d) RD MODE (Bomb Director) 


tpTPTt 


m -H - j 




i T.L._j M.:, 


1 . Controls 

a » Set RANGE at 40,000 yds. ( 
must be selected on 1400 a 

^ BD AZIMUTH MARKER control 
ed position 

c . SCAN CONTROL switch to SEC 
MODE SELECT switch to DD. 

2 . Adjust R~1434 so the sweep sta 

of scope. 

3 . Waveforms 

a . Channel 1 probe to TP1402 

b. Reniove channel 2 probe fro 

c. Set o~8cope to 2 volts/dlv 

d. Observe wavefroms in all f 
positions ( in 80,000 yd p 
0 “ 8 cope to 5 volt/div and 

o . Record waveforms for each 
measure ^lmpllt^do and swee 


6000 yds 


TUnp 

Duration 


^ O ft 




uuracion 



80,000 yds 
(5v/Div) 


Anip 

Duration 


HOTE; Bomb director mode not used i 

12.000 yd position only 10, OC 

80.000 yd positions. Fhen ti 
use 40,000 yd position. Note 
are in 6000 yds and 12,000 yc 
only. 


(e) Repeat afore observation, measuremer 
for FC Mode. (Change MODE SELECT swi 
FC) . Reset O-scope to 2 volts/Div. 


6,000 yds 

Amp 

Duration 

12,000 yds 

Amp 

Duration 

10,000 yds 

Amp 

Duration 

40,000 yds 

Amp. 

Duration 

80,000 yds 

Amp 

Duration 


Instructor Verification 
Range/Angle Tracking (1900 unit) 

(1) Preliminary procedures 

(a) Place trainer in FIC mode, 40,000 y< 

(2) Laboratory assignment (The 19000 unit w: 
power removed.) Make no adjustments on 

(a) Observe TP1934 (set o-scope to 20u s, 
2 volts/div. 



PW Amplitude 

>serve TP1924 

Measure sweep duration and record 

Switch to BD mode, measure sweep duration an 
record 

DO FC 

Reselect FC Mode 
mge integrator output 
Go to TP1910 

a. Set o- scope to DC Input, 1 volt/div. 

^ Turn R-1461 fully CCW. (0 yds) 
c. Measure and record DC level 


d. Tturn R-14 61 slowly CW and observe change 
in DC level. V^hen fully CW measure and 
record DC level, (Fully CW equals 
40,000 yds) 

>ck~on (aquistlon) 

Lock trainer on to target video by placing 
acquistion symbols over target ( Note ; Acq. 
symbols may have to be placed ellgTitly above 
or below target in order to lock on) . 

Observe waveform at TP1927 

Turn RAWGE RATE toggle switch on 2300 unit 
down. (First-center switch on left) 

Radar should track down in range (Hote chang 
in waveform) . 

Dreak“X should appear when radar has tracked 
to 3500 yds. 



TP1906 formed? 


lr.5?tructor Verification 

d. A-rui circuits (ISOO unit) 

(1) I'rolirimry [irocedorca 

(a) Set ep 

K ACt'yjfHj yd ranqc 

2 , FC flcvie 

3 . rxtornal synch for o-acoix: to A 
lack. (located front bottom co 
unit just in front of K1501. 

(2) Laboratory e XI 'orimont » 

(a) Drop A-1501 hoard down (500 lie Osci 

MOTE : Vternino - ?iirn povAsr OFF (low and hiqh v 

removin': (null down) boards. 

1 . Set o~scopc .5ns/div and .5 vol 
AC. 

2. Channel 1 probe to 020 (pin nim 

3 . Channel 2 probe to F17 

4 . Adjust '•-4 for 2ns Ph? (pos. pu 

5. ^l(just P-l? for Ov P.P. (sinowa 

0 . Channel 1 to F~15 pin 2 (i/iper 




Set o-r.cop..' 

lo . i 

volt /div . 

CAfTTON? 

L’O ?;ot 

• ‘1 V . 

t ato mccTiuro'’ 

••J nL^ 

on o- sc or e 


f 4 K 

'■.•r.t ’'“15 I’ji 

3 v( / ] 

*; P.l . .'-.i?' 


^ 4 

c'. t n tiio tlive'’ 

■.V*V J 

forr f j.'. ' 


.. , j 



< ' 


^ 


(Pin 2 ) - -• -t — . _ 

-f t ^ 





• — 

..... 

— t 


..r.ix 



■0, Put AlSOl Hoard l^ck up and f»ull down A150- 
board. (Remoinhcr turn OFF oova.* r heforo uul 
down or putting up boards) . 

M502 Board (Gate ilultivihrator) 

Ttevcr null two iK^ardo down together. If necos.' 
to take readings on different boards at the Scir 
time pull one board down, clip probe to test pc 
replace board with probe attached then pull dov 
second board. 

1. Channel 1 to F15 

2. Channel 2 to F8 

3. Record both i^avofoma using Fl5 as referenc 
(label AMP, PW & PRT) 

4 . Channel 2 to A-7 I 

5. Record 


P15 


A 7 


rfc' 

t'.’-r' rest the A-t'un ruction have trainer Ic-.dr- 

:.dan) i tic Crrcuit:; (M';:} Ai'iplifier rcn. . tid r 1 
I ; ; I j ) 




A12 

Aid 


A19 



2 . Adjustnonts 

a_._^ Channel 1 to PC (.2ns/div and .2 
vol tfl/div ) 

b. Adjust P-15 fully CCT-; 

c » A1503 adjust R-19 for a Ins posit 

pulse width. (Replace A1504 and 
A15 03 for adjustment, tlieti rep lac 
an<! drop A1504). 


d. A1504 adjust P-IS Cv; until a/,lrs 
ap)«ars in the positive pulse. ( 
will be necessary to go to .Ims/d 
to adjust accurately) , 

g • Using jirocedure in step drop A 
adjust P-6 until gap is centered 
; ocitivu jjulso (use .2pis/div,) 

-u. '"'5 Ince board (DO UOT 1IA-.VE TV'C DO 

A 7 OMCr. ) 

.'1504 )■' Channel ] (rni) 2ns/div 
. 2V/rli\'. 

1) : or; I ■ Miv; IhJcI ai.I. parts ( l•”■ 

. j. .. ^ 


2) Replace M507 board ana 
A1508 (Horizontal Gate) 

1) Attached channel 2 probe to a4 


A1504 F5 


A1507 A4 

A150B A4 




— =f 


— ^ — ■- 



— 1 





^ lirH. 

— - — 






/.rrr 


” * 




Replace Board and break lockon. 
Ansver th^ following conclusions! 


justed (iv PP' .v,^ pitOl Board? 

±.~, I a ,t r,n\ on the AiJO-L f 


2 ) 


v;hat caused the i^ositive 
A1504 AlB? 


pulse at 


3 ) 


Why did 
GAP of 


adjusting M503 R-6 
the blanking signal? 


ce nte r 


Ip/ i'uct.<‘r 


Vi? rif icc' tif'^n 


In ft i air 


(a) Drop A15n. board ck)v;n (Range f5weef 

CAUTIOK : Ensure power switchee are in OFF pof 

dovm or putting up boards. 

1 ♦ Attach o-' scope probe to DIB (t 

2 . Adjust R-7 to set rise time (I 

3 ♦ Put A1511 board back up. 

(b) Drop A1515 board down (20kHz oscil 

1 . Set o-scope to .2 volts/div 

2j^ Trigger source to INTERNAL 

3 . Synch by adjusting trigger lei 
probe attached 

4 . Attach probe to Cll 

3. Adjust R~13 so that signal is 

6^ Put A1S15 board up. 

(c) Drop A1517 board (Horizontal awltc 

1 ♦ Sot PC sector center to ZERO 

2 . Set servo switch to ON 

3 . Set R-1460 (aziwuth hand contj 
degrees. 

4 . Adjust P-6 to position range i 
(R- scope) to zero degrees whi! 
depressed (this puts trainer ; 

2.'. Adjust n-19 to position acquis 
range sweep. 

^ ‘ repress P.-14 60 and turn fully 

7_^ Adjust *'-16 to position acquii 
range sweep (v/hile holding P-: 


2. Adjust R-19 until the length of range swe< 
just fills mask. 

3 . Turn azimuth servo OM 

4 ♦ Adjust R-11 so that range sweep horizonta] 
travel goes to edge of mask left and right 

5. Tut A15] 9 board back in up position. 


Drop a A1516 board {lOkVtz Oscillator) 

1 . Adjust Rl so acquistion symbols are visibl 
and not overdriven. (Rl is an amplitude 
adjust that controls intensity of acquis- 
tion symbols.) 

2. Replace A1516 in up position 
Drop A1515 board (20kHz Oscillator) 

1 . Adjust R-12 (phase shift adjust so that 
acquistion symbols have proper blanking 
(no bow tie) . 

2 . Adjust R-13 90 that acquistion symbols are 
approximately half an inch in length 
(vertically) 

El If there is only one acquistion symbol 
adjust R~2 80 there are two. 

3. Put A1515 board in up position. 

Adjust R-1545 for a balance between range awee 
intensity and acquistion symbol' intensity 
(r-154 5 Is located on the bottom of 1500 unit 
center line rear. Ensure the proper resistor 
is adjusted. numbers are in front of tiie pot. 

Drop A1511 board (Range Fweep Hen) 

1. Adjust R-14 61 W.HUAL RANGE CONTROL 
CW' (40,000 yds) 


tor) . 

3 . Replace A1511 in up position. 

(i) Drop A1513 board (PEAK DETECTOR) 

1 . Adjust R-14 61 fully CCW (zero yds) 

2 . Adjust R-3 so that acquistion syrok 
at bottom of scope, (zero adjust) 

MOTE : The two prior adjustments may have to t 

since they interact. 

3 • Replace A1513 board in up position 

(j) Deflection waveforms PC search 

1 . Set O“8cope to .Ima/div and 5 volt 

2. SYNCH to EXTERNAL 

3 » Drop A1519 laoard (B-*Gun Deflection 
Channel 1 to C5 (vertical deflecti 
5. Channel 2 to C13 (horizontal defle 



7^ Replace A1519 board in up position 

(k) Blanking waveform PC search 


F20 
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4 . Replace AlSlG board In up position 
.) Deflection waveforms PC track 

1 . Lock trainer onto a target (puts trainer i 
PC track) 

2 . Drop A1519 board 

3 . Channel 1 to C5 
4 ♦ Channel 2 to Cl 3 

5 . Record and label all parts. 



‘2j;_ Retrace 1519 ah up position 
) Unblanklnr- waveform Fc track 

1 . Drop A1519 board 

2 . Channel 1 to F20 

3. Record waveform and label all parts 



P20 



3 ♦ What characteristic of the ac 
does the amplitude of the 10k 
determine? 


Instructor Vorificati 
f. Functional Check Scope presentations 
<1) PPI search mode 
(a) Controls 

1» 12000 yd range 

2^ Scan-AUTO PPI 
3^ Mode FC 

4 . TGT Range from 2300 unit be tv 


(b) Observe the scope presentation at 
all parts for each presentation* 



3. 


Mode - BD 


^ Target range - less than 20,000 yds. 
5. Range cursor close to target. 


(b) Observe and record presentation. Label all 



A- scope n- scope 


) FC Mode (Search) 

(a) Controls - same as PD except mode switch to 

(b) Observe and record presentations. Label all 




A- scope 


B- scope 


\) FC Mode track (Circle Submode) 
(a) controls same as scare), node 
fb) Acciuire and lock on target. 




A-6cope 


B- scope 


(5) FC Mode track (break X submode) 

(a) Controls 

1. Same as above eotcept, turn range 
switch down. (RATE) 


(b) Observe presentation as trainer trac! 
down in range when break away occurs 
presentations. 



A-scope 


B-Sc 


(6) Conclusions 


Breakaway occurs 


(a) What does D-scope presentation repre 
BD Mode? 


inportant for the swoops on the scope to start at 
the transmitter fires? 


he PPI indicator blanl:ed? 


width of the range strobe can be varied by what c 


he bias input to the 500 i :2 oscillator used for? 


oscillator (a- 1515) is v;hat type of oscillator? 


isplayed by the A-CUN in. PC track? 


Instructor Verification 

Initial 


OPIC LEARNING OBJECTIVES; 


Given 11D13 Maintenance Handbook and trouble s 
select the proper test equipment and locate tl" 
unit, module or component (s) in the 11D13 Rade 
Docunent maintenance actions and follow approf 
precautions. 

Given the 11D13 Maintenance Handbook, verify \ 
malfunction by performing operational checks c 
trainer. Record all malfunctions on the job £ 

Given the 11D13 Maintenance Handbook, locate 1 
unit by utilizing signal tracing, spectrum anc 
voltage and continuity measurements as requir« 

Simulate system repair at OMA level by orderii 
ceiving new unit on VIDS MAF. Utilize studeni 
obtain codes required on VIDS MAF. 

Given the 11D13 Maintenance Handbook, verify j 
operation (malfunction corrected) by performii 
checks on the radar trainer. 

Given the 11D13 Maintenance Handbook, locate • 
module by utilizing signal tracing, voltage ai 
measurements as required. 

Simulate unit repair at IMA level by ordering 
new module on VIDS MAF. Utilize students gui( 
codes required on VIDS MAF. 

Given the 11D13 Maintenance Handbook, verify 
operation (malfunction corrected) , by perform 
operational checks required to check the unit 
paired . 

Given the 11D13 Maintenance Handbook, locate 
component (s) by utilizing signal tracing, vol 
tunity measurements as required. 

3 Simulate module repair at IMA level by order! 
ceiving new component (s) on VIDS MAF. Utiliz 
guide to obtain codes required on VIDS MAF. 


epaired . 

NAVTRADEV , p— 297 4 — .L&2 Hal rite nance Handbook Devi 
December 19 68. ‘ 

Materials: Training Device J IDJ 3 

ional check 

urn low voltage on; on pov/er supply 

ays turn the low voltage on first and listen fo 

urn on high voltage. 

urn on target generator 

ode check 

etup for PPI mode 

1) Turn 1400 sefvo switch on. 

.2) Place 1400 range switch in 12,000 yd rd rang 

3) Place PPI -Sector sv;itch in PPI. 

4) Place 1500 range switch in 12,000 yard range 

5) Adjust PPI intensity and focus controls for 
display, 

heck PPI display for proper indications as show 


ocument Indications presented on scope, using aj 


(3) Place B/D -FIC switch on 1400 unit to B 

(4) Place 1500 range switch to 40,000 yards 

(5) Adjust 1500 unit control for proper sco 
b. Check B/D display for proper indications as 

A-scope B“SCope 


c. Document indications presented on scope, us 
forms. 

Instructor initials 

P/C Mode 

a. Set up for F/C mode 

(.1) Place B/D-FIC switch on 1400 to FIC 
(2) Adjust 1500 controls for proper display 

b. Check FIC auto search for the following inc 

A-scope B-scop< 


Instructor initials 


o. To cjot to breakaway X submode, place the rai 
on the 2300 unit to the down position. 

f. Chock tlic broeikaway X submode for the folio' 


Oocumont indication presented on scope usin 
forms. 


Instructor initials 


If the indications are bad (1 or all) then do t 
for OMA 

a. OMA 

(1) Isolate to a unit documenting all neces 


(3) Isolate to a component by signal tracing, 
readings and resistance readings and docur 

(4) Order IMA part documenting proper paperwoi 

(5) Sign off IMA MAF 


Instructor initials 


ST ITEMS: 

t range should be selected for the FIC mode? 


(re are the intensity controls located (unit#)? 


It is the proper sequence for turning power on? 


Instructor initials 




